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At 372 feet per second the rise was 5*3° C. "Thus at a
mile per second the rise of temperature would be in round
numbers 900° C.; and at twenty miles per second, which
may be taken as the average velocity with which meteorites
strike the earth, 360,000°."
He infers the rise is due to the stoppage of air and is
independent of its density, so there is no longer any doubt
concerning the nature of shooting-stars.
Among the researches made by Joule under Thomson's
influence were interesting investigations of the thermal
effects of strains on solids and liquids. Thomson had
calculated, according to the new thermodynamics, the degree
of heating that should occur in deformed elastic materials.
For instance, a piece of india-rubber, when placed between
the lips and stretched, produces a sensation of warmth, as
Gough had previously observed. Joule measured these
effects and found the temperature of a spiral spring rose
by 0-00306° F. when compressed, compared with 0-00406°
F. according to the theoretical prediction.
In 1871 Joule published his experiments On the Alleged
Action of Cold in rendering Iron and Steel Brittle. The
winter of 1870 had been very cold and there was a large
increase in the number of fractures of railway equipment.
Many persons suggested the fractures of iron and steel
were due to the cooling by the frost. Joule started to
disprove this pretence "set up to excuse certain Railway
Companies" for not having made adequate allowances for
the effect of the hardness of the ground "which is the
common-sense explanation of the accidents." He experi-
mented with darning-needles and garden nails, and proved
that they were about one per cent, stronger at 12° F. than
at 55° F. Many engineers questioned the relevance of
experiments made with darning-needles to the behaviour of
railway equipment. Joule was excited by the criticism and
replied with zest. This was one of the very rare occasions
on which he engaged in controversy.
In 1872 he invented a mercury displacement pump.
Reynolds states this was the first displacement pump. The
development of displacement pumps, of which Sprengel's

